3GPP TS 38.521-1 V17.5.0 (2022-06)
451
Release 17


	[bookmark: page1]3GPP TS 38.521-1 V17.5.0 (2022-06)

	Technical Specification

	3rd Generation Partnership Project;
Technical Specification Group Radio Access Network;
NR;
User Equipment (UE) conformance specification;
Radio transmission and reception;
Part 1: Range 1 Standalone;
(Release 17)

	

	
	

	

	[bookmark: warningNotice]The present document has been developed within the 3rd Generation Partnership Project (3GPP TM) and may be further elaborated for the purposes of 3GPP.
The present document has not been subject to any approval process by the 3GPP Organizational Partners and shall not be implemented.
This Specification is provided for future development work within 3GPP only. The Organizational Partners accept no liability for any use of this Specification.
Specifications and Reports for implementation of the 3GPP TM system should be obtained via the 3GPP Organizational Partners' Publications Offices.





	[bookmark: page2]

	[bookmark: coords3gpp]3GPP
Postal address

3GPP support office address
650 Route des Lucioles - Sophia Antipolis
Valbonne - FRANCE
Tel.: +33 4 92 94 42 00 Fax: +33 4 93 65 47 16
Internet
http://www.3gpp.org


	[bookmark: copyrightNotification]Copyright Notification
No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

[bookmark: copyrightaddon]© 2022, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
All rights reserved.

UMTS™ is a Trade Mark of ETSI registered for the benefit of its members
3GPP™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
LTE™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
GSM® and the GSM logo are registered and owned by the GSM Association




Contents
Foreword	16
1	Scope	17
2	References	17
3	Definitions, symbols and abbreviations	18
3.1	Definitions	18
3.2	Symbols	19
3.3	Abbreviations	21
4	General	23
4.1	Relationship between minimum requirements and test requirements	23
4.2	Applicability of minimum requirements	23
4.3	Specification suffix information	24
4.4	Test points analysis	24
4.5	Applicability and test coverage rules	24
4.6	Pass fail decision rule of test case	24
5	Operating bands and Channel arrangement	25
5.1	General	25
5.2	Operating bands	25
5.2A	Operating bands for CA	28
5.2A.1	Intra-band CA	28
5.2A.2	Inter-band CA	29
5.2A.2.1	Inter-band CA (two bands)	30
5.2A.2.2	Inter-band CA (three bands)	32
5.2A.2.3	Inter-band CA (four bands)	32
5.2B	Operating bands for DC	32
5.2C	Operating band combination for SUL	32
5.2D	Operating bands for UL MIMO	33
5.2E	Operating band for V2X	34
5.2E.1	V2X operating bands	34
5.2E.2	V2X operating bands for concurrent operation	34
5.3	UE channel bandwidth	35
5.3.1	General	35
5.3.2	Maximum transmission bandwidth configuration	35
5.3.4	RB alignment	37
5.3.5	UE channel bandwidth per operating band	38
5.3.6	Asymmetric channel bandwidths	40
5.3A	UE channel bandwidth for CA	41
5.3A.1	General	41
5.3A.2	Maximum transmission bandwidth configuration for CA	41
5.3A.3	Minimum guard band and transmission bandwidth configuration for CA	41
5.3A.4	Void	43
5.3A.5	UE channel bandwidth per operating band for CA	43
5.3E	Channel bandwidth for V2X	44
5.3E.1	General	44
5.3E.2	Channel bandwidth for V2X concurrent operation	45
5.3I	Channel bandwidth for RedCap	45
5.4	Channel arrangement	45
5.4.1	Channel spacing	45
5.4.1.1	Channel spacing for adjacent NR carriers	45
5.4.2	Channel raster	45
5.4.2.1	NR-ARFCN and channel raster	45
5.4.2.2	Channel raster to resource element mapping	46
5.4.2.3	Channel raster entries for each operating band	46
5.4.3	Synchronization raster	48
5.4.3.1	Synchronization raster and numbering	48
5.4.3.2	Synchronization raster to synchronization block resource element mapping	49
5.4.3.3	Synchronization raster entries for each operating band	49
5.4.4	TX–RX frequency separation	51
5.4A	Channel arrangement for CA	51
5.4A.1	Channel spacing for CA	51
5.4A.2	Channel raster for CA	52
5.4A.3	Synchronization raster for CA	52
5.4A.4	Tx-Rx frequency separation for CA	52
5.4E	Channel arrangement for V2X	52
5.4E.1	Channel spacing	52
5.4E.2	Channel raster	52
5.4E.2.1	NR-ARFCN and channel raster	52
5.4E.2.2	Channel raster to resource element mapping	52
5.4E.2.3	Channel raster entries for each operating band	52
5.4E.3	Synchronization raster for V2X	53
5.5	Void	53
5.5A	Configurations for CA	53
5.5A.0	General	53
5.5A.1	Configurations for intra-band contiguous CA	53
5.5A.2	Configurations for intra-band non-contiguous CA	57
5.5A.3	Configurations for inter-band CA	57
5.5A.3.1	Configurations for inter-band CA (two bands)	58
5.5A.3.2	Configurations for inter-band CA (three bands)	66
5.5A.3.3	Configurations for inter-band CA (four bands)	68
5.5B	Configurations for DC	68
5.5C	Configurations for SUL	70
6	Transmitter characteristics	72
6.1	General	72
6.1A	General	74
6.1E	General	91
6.2	Transmitter power	97
6.2.1	UE maximum output power	97
6.2.2	UE maximum output power reduction	103
6.2.3	UE additional maximum output power reduction	130
6.2.4	Configured transmitted power	289
6.2A	Transmitter power for CA	296
6.2A.1	UE maximum output power for CA	296
6.2A.1.0	Minimum conformance requirements	296
6.2A.1.0.1	Void	296
6.2A.1.0.2	Void	296
6.2A.1.0.3	UE maximum output power for Inter-band CA	296
6.2A.1.0.4	UE maximum output power for Intra-band contiguous CA	299
6.2A.1.0.5	UE maximum output power for Intra-band non-contiguous CA	299
6.2A.1.1	UE maximum output power for CA (2UL CA)	299
6.2A.2	UE maximum output power reduction for CA	305
6.2A.2.0	Minimum conformance requirements	305
6.2A.2.0.1	FFS	305
6.2A.2.0.2	FFS	305
6.2A.2.0.3	Maximum Power Reduction for Inter-band CA	305
6.2A.2.0.4	Maximum Power Reduction for Intra-band contiguous CA	305
6.2A.2.0.5	Maximum Power Reduction for Intra-band non-contiguous CA	307
6.2A.2.1	UE maximum output power reduction for CA (2UL CA)	309
6.2A.3	UE additional maximum output power reduction for CA	330
6.2A.3.0	Minimum conformance requirements	330
6.2A.3.0.1	FFS	330
6.2A.3.0.2	FFS	330
6.2A.3.0.3	UE additional maximum output power reduction for inter-band CA	330
6.2A.3.1	UE additional maximum output power reduction for CA (2UL CA)	334
6.2A.4	Configured output power for CA	339
6.2A.4.0	Minimum conformance requirements	339
6.2A.4.0.1	Configured transmitted power level	339
6.2A.4.0.2	ΔTIB,c for CA	343
6.2A.4.0.2.1	FFS	344
6.2A.4.0.2.2	FFS	344
6.2A.4.0.2.3	ΔTIB,c for Inter-band CA	344
6.2A.4.1	Configured transmitted power for CA (2UL CA)	346
6.2B	Transmitter power for NR-DC	352
6.2B.0	General	352
6.2B.1	UE maximum output power for NR-DC	353
6.2B.1.0	Minimum conformance requirements	353
6.2B.1.0.1	FFS	353
6.2B.1.0.2	FFS	353
6.2B.1.0.3	UE maximum output power for inter-band NR-DC	353
6.2B.1.1	UE maximum output power for NR-DC	353
6.2B.2	UE maximum output power reduction for NR-DC	356
6.2B.2.0	Minimum conformance requirements	356
6.2B.2.0.1	FFS	356
6.2B.2.0.2	FFS	356
6.2B.2.0.3	UE maximum output power reduction for Inter-band NR-DC	356
6.2B.2.1	UE maximum output power for NR-DC	356
6.2B.3	UE additional maximum output power reduction for NR-DC	357
6.2B.3.0	Minimum conformance requirements	357
6.2B.3.0.1	FFS	357
6.2B.3.0.2	FFS	357
6.2B.3.0.3	UE additional maximum output power reduction for inter-band NR-DC	357
6.2B.3.1	UE additional maximum output power reduction for NR-DC	358
6.2B.4	Configured output power for NR-DC	359
6.2B.4.0	Minimum conformance requirements	359
6.2B.4.0.1	Configured transmitted power level for NR-DC	359
6.2B.4.0.2	ΔTIB,c for NR-DC	363
6.2B.4.0.2.1	FFS	363
6.2B.4.0.2.2	FFS	363
6.2B.4.0.2.3	ΔTIB,c for Inter-band NR-DC	363
6.2B.4.1	Configured transmitted power level for NR-DC	363
6.2C	Transmitter power for SUL	366
6.2C.1	Configured transmitted power for SUL	366
6.2C.2	ΔTIB,c	369
6.2C.3	UE maximum output power for SUL	369
6.2C.4	UE maximum output power reduction for SUL	372
6.2C.5	UE additional maximum output power reduction for SUL	383
6.2D	Transmitter power for UL MIMO	419
6.2D.1	UE maximum output power for UL MIMO	419
6.2D.2	UE maximum output power reduction for UL MIMO	424
6.2D.3	UE additional maximum output power reduction for UL MIMO	438
6.2D.4	Configured transmitted power for UL MIMO	474
6.2E	Transmitter power for V2X	477
6.2E.1	UE maximum output power for V2X	477
6.2E.1.0	Minimum conformance requirements	477
6.2E.1.1	UE maximum output power for V2X / non-concurrent operation	478
6.2E.1.1D	UE maximum output power for V2X / non-concurrent operation / SL-MIMO	479
6.2E.2	UE maximum output power reduction for V2X	481
6.2E.2.0	Minimum conformance requirements	481
6.2E.2.1	UE maximum output power reduction for V2X / non-concurrent operation	482
6.2E.2.1D	UE maximum output power reduction for V2X / non-concurrent operation / SL-MIMO	487
6.2E.2.2	UE maximum output power reduction for V2X / concurrent operation	489
6.2F	Transmitter power for shared spectrum channel access	493
6.2F.1	UE maximum output power for shared spectrum channel access	493
6.2F.2	UE maximum output power reduction	495
6.2F.3	UE additional maximum output power reduction for shared spectrum access	495
6.2G	Transmitter power for Tx Diversity	502
6.2G.1	UE maximum output power for Tx Diversity	502
6.2G.2	UE maximum output power reduction for Tx Diversity	505
6.2G.3	UE additional maximum output power reduction for Tx Diversity	518
6.2I	Transmitter power for RedCap	523
6.2I.1	UE maximum output power for RedCap	523
6.2I.2	UE maximum output power reduction for RedCap	525
6.2I.3	UE additional maximum output power reduction for RedCap	525
6.2I.4	Configured transmitted power for RedCap	565
6.3	Output power dynamics	566
6.3.1	Minimum output power	566
6.3.2	Transmit OFF power	569
6.3.3	Transmit ON/OFF time mask	570
6.3.3.1	General	570
6.3.3.2	General ON/OFF time mask	571
6.3.3.3	Transmit power time mask for slot and short or subslot boundaries	576
6.3.3.4	PRACH time mask	576
6.3.3.5	Void	583
6.3.3.6	SRS time mask	583
6.3.3.7	PUSCH-PUCCH and PUSCH-SRS time masks	593
6.3.3.8	Transmit power time mask for consecutive slot or long subslot transmission and short subslot transmission boundaries	593
6.3.3.9	Transmit power time mask for consecutive short subslot transmissions boundaries	593
6.3.4	Power control	594
6.3.4.1	General	594
6.3.4.2	Absolute power tolerance	594
6.3.4.3	Relative power tolerance	597
6.3.4.4	Aggregate power tolerance	616
6.3A	Output power dynamics for CA	620
6.3A.1	Minimum output power for CA	620
6.3A.1.0	Minimum conformance requirements	620
6.3A.1.1	Minimum output power for CA (2UL CA)	620
6.3A.2	Transmit OFF power for CA	623
6.3A.2.0	Minimum conformance requirements	623
6.3A.2.1	Transmit OFF power for CA (2UL CA)	623
6.3A.3	Transmit ON/OFF time mask for CA	624
6.3A.3.0	Minimum conformance requirements	624
6.3A.3.0.1	Transmit ON/OFF time mask for intra-band contiguous CA	624
6.3A.3.0.2	Transmit ON/OFF time mask for intra-band non-contiguous CA	624
6.3A.3.0.3	Transmit ON/OFF time mask for inter-band CA	624
6.3A.3.1	Transmit ON/OFF time mask for CA (2UL CA)	625
6.3A.3.1_1	Time mask for switching between two uplink carriers	631
6.3A.4	Power control for CA	636
6.3A.4.1	Absolute power tolerance for CA	636
6.3A.4.1.0	Minimum conformance requirements	636
6.3A.4.1.1	Absolute power tolerance for CA (2UL CA)	636
6.3A.4.2	Relative power tolerance for CA	639
6.3A.4.2.0	Minimum conformance requirements	639
6.3A.4.2.1	Relative power tolerance for CA (2UL CA)	640
6.3A.4.3	Aggregate power tolerance for CA	648
6.3A.4.3.0	Minimum conformance requirements	648
6.3A.4.3.1	Aggregate power tolerance for CA (2UL CA)	648
6.3B	Output power dynamics for NR-DC	653
6.3B.1	Minimum output power for NR-DC	653
6.3B.2	Transmit OFF power for NR-DC	653
6.3B.3	Transmit ON/OFF time mask for NR-DC	653
6.3C	Output power dynamics for SUL	653
6.3C.1	Minimum output power for SUL	653
6.3C.2	Transmit OFF power for SUL	655
6.3C.3	Transmit ON/OFF time mask for SUL	656
6.3C.4	Power control for SUL	658
6.3C.4.1	Absolute power tolerance for SUL	658
6.3C.4.2	Relative power tolerance for SUL	660
6.3C.4.3	Aggregate power tolerance for SUL	668
6.3D	Output power dynamics for UL MIMO	671
6.3D.1	Minimum output power for UL MIMO	671
6.3D.2	Transmit OFF power for UL MIMO	673
6.3D.3	Transmit ON/OFF time mask for UL MIMO	675
6.3D.4	Power control for UL MIMO	681
6.3D.4.1	Absolute power tolerance for UL MIMO	681
6.3D.4.2	Relative power tolerance for UL MIMO	685
6.3D.4.3	Aggregate power tolerance for UL MIMO	698
6.3E	Output power dynamics for V2X	701
6.3E.1	Minimum output power for V2X	701
6.3E.1.0	Minimum conformance requirements	701
6.3E.1.1	Minimum output power for V2X / non-concurrent operation	701
6.3E.1.1D	Minimum output power for V2X / non-concurrent operation / SL-MIMO	703
6.3E.2	Transmit OFF power for V2X	706
6.3E.2.0	Minimum conformance requirements	706
6.3E.2.1	Transmit OFF power for V2X / non-concurrent operation	706
6.3E.2.1D	Transmit OFF power for V2X / non-concurrent operation / SL-MIMO	707
6.3E.2.2	Transmit OFF power for V2X / con-current operation	708
6.3F	Output power dynamics for shared spectrum channel access	709
6.3F.1	Minimum output power	709
6.3F.2	Transmit OFF power for shared spectrum channel access	709
6.3F.3	Transmit ON/OFF time mask for shared spectrum channel access	710
6.3F.3.1	General	710
6.3F.3.2	General ON/OFF time mask	710
6.4	Transmit signal quality	713
6.4.1	Frequency error	713
6.4.2	Transmit modulation quality	715
6.4.2.1	Error Vector Magnitude	715
6.4.2.1a	Error Vector Magnitude including symbols with transient period	723
6.4.2.2	Carrier leakage	727
6.4.2.3	In-band emissions	730
6.4.2.4	EVM equalizer spectrum flatness	736
6.4.2.5	EVM equalizer spectrum flatness for Pi/2 BPSK	740
6.4A	Transmit signal quality for CA	744
6.4A.1	Frequency error for CA	744
6.4A.1.0	Minimum conformance requirements	744
6.4A.1.1	Frequency error for CA (2UL CA)	744
6.4A.2	Transmit modulation quality for CA	746
6.4A.2.1	Error Vector Magnitude for CA	747
6.4A.2.1.0	Minimum conformance requirements	747
6.4A.2.1.1	Error Vector Magnitude for CA (2UL CA)	747
6.4A.2.2	Carrier leakage for CA	750
6.4A.2.2.0	Minimum conformance requirements	750
6.4A.2.2.1	Carrier leakage for CA (2UL CA)	751
6.4A.2.3	In-band emissions for CA	754
6.4A.2.3.0	Minimum conformance requirements	754
6.4A.2.3.1	In-band emissions for CA (2UL CA)	755
6.4B	Transmit signal quality for NR-DC	758
6.4B.1	Frequency error for NR-DC	758
6.4B.2	Transmit modulation quality for NR-DC	759
6.4B.2.1	Error Vector Magnitude for NR-DC	759
6.4B.2.2	Carrier leakage for NR-DC	759
6.4B.2.3	In-band emissions for NR-DC	759
6.4C	Transmit signal quality for SUL	759
6.4C.1	Frequency error for SUL	759
6.4C.2	Transmit modulation quality for SUL	760
6.4C.2.1	Error Vector Magnitude for SUL	760
6.4C.2.2	Carrier leakage for SUL	763
6.4C.2.3	In-band emissions for SUL	764
6.4C.2.4	EVM equalizer spectrum flatness for SUL	765
6.4C.2.5	EVM equalizer spectrum flatness for Pi/2 BPSK for SUL	766
6.4D	Transmit signal quality for UL MIMO	769
6.4D.1	Frequency error for UL MIMO	769
6.4D.2	Transmit modulation quality for UL MIMO	771
6.4D.2.1	Error Vector Magnitude for UL MIMO	771
6.4D.2.2	Carrier leakage for UL MIMO	774
6.4D.2.3	In-band emissions for UL MIMO	777
6.4D.2.4	EVM equalizer spectrum flatness for UL MIMO	780
6.4D.3	Time alignment error for UL MIMO	783
6.4D.4	Requirements for coherent UL MIMO	785
6.4E	Transmit signal quality for V2X	787
6.4E.1	Frequency error for V2X	787
6.4E.2	Transmit modulation quality for V2X	787
6.4E.2.1	General	787
6.4E.2.2	Error Vector Magnitude for V2X	787
6.4E.2.2.1	Error Vector Magnitude for V2X / non-concurrent operation	787
6.4E.2.2.1D	Error Vector Magnitude for V2X / non-concurrent operation / SL-MIMO	789
6.4E.2.4	In-band emissions for V2X	791
6.4E.2.4.1	In-band emissions for V2X / non-concurrent operation	791
6.4E.2.4.1D	In-band emissions for V2X / non-concurrent operation / SL-MIMO	794
6.4E.2.4.2	In-band emissions for V2X / con-current operation	795
6.4E.2.5	EVM equalizer spectrum flatness for V2X	797
6.4E.2.5.1	EVM equalizer spectrum flatness for V2X / non-concurrent operation	797
6.4E.2.5.1D	EVM equalizer spectrum flatness for V2X / non-concurrent operation / SL-MIMO	799
6.4E.2.5.2	EVM equalizer spectrum flatness for V2X / con-current operation	801
6.5	Output RF spectrum emissions	802
6.5.0	General	802
6.5.1	Occupied bandwidth	803
6.5.2	Out of band emission	805
6.5.2.1	General	805
6.5.2.2	Spectrum emission mask	805
6.5.2.3	Additional spectrum emission mask	816
6.5.2.4	Adjacent channel leakage ratio	823
6.5.2.4.1	NR ACLR	823
6.5.2.4.2	UTRA ACLR	826
6.5.3	Spurious emissions	828
6.5.3.1	General spurious emissions	828
6.5.3.2	Spurious emissions for UE co-existence	831
6.5.3.3	Additional spurious emissions	859
6.5.4	Transmit intermodulation	887
6.5A	Output RF spectrum emissions for CA	890
6.5A.1	Occupied bandwidth for CA	890
6.5A.1.0	Minimum conformance requirements	890
6.5A.1.0.1	Void	890
6.5A.1.0.1a	Occupied bandwidth for Intra-band contiguous CA	890
6.5A.1.0.2	Occupied bandwidth for Intra-band non-contiguous CA	890
6.5A.1.0.3	Occupied bandwidth for Inter-band CA	890
6.5A.1.1	Occupied bandwidth for CA (2UL CA)	890
6.5A.2	Out of band emission for CA	894
6.5A.2.1	General	894
6.5A.2.2	Spectrum emission mask	894
6.5A.2.2.0	Minimum conformance requirements	894
6.5A.2.2.1	Spectrum emission mask for CA (2UL CA)	894
6.5A.2.4	Adjacent channel leakage ratio	900
6.5A.2.4.1	NR ACLR	900
6.5A.2.4.1.0	Minimum conformance requirements	900
6.5A.2.4.1.0.3	NR ACLR for Inter-band CA	901
6.5A.2.4.1.1	NR ACLR for CA (2UL CA)	901
6.5A.2.4.2	UTRA ACLR	904
6.5A.2.4.2.0	Minimum conformance requirements	904
6.5A.2.4.2.1	UTRA ACLR for CA (2UL CA)	904
6.5A.3	Spurious emission for CA	906
6.5A.3.1	General spurious emissions for CA	906
6.5A.3.1.0	Minimum conformance requirements	906
6.5A.3.1.1	General spurious emissions for CA (2UL CA)	907
6.5A.3.2	Spurious emission for UE co-existence	912
6.5A.3.2.0	Minimum conformance requirements	912
6.5A.3.2.0.1	Spurious emissions for UE co-existence for intra-band contiguous CA	912
6.5A.3.2.0.2	Void	914
6.5A.3.2.0.3	Spurious emissions for UE co-existence for Inter-band CA	914
6.5A.3.2.1	Spurious emissions for UE co-existence for CA (2UL CA)	924
6.5A.4	Transmit intermodulation for CA	941
6.5A.4.0	Minimum conformance requirements	941
6.5A.4.1	Transmit intermodulation for CA (2UL CA)	941
6.5B	Output RF spectrum emissions for NR-DC	944
6.5B.1	Occupied bandwidth for NR-DC	944
6.5B.2	Out of band emission for NR-DC	944
6.5B.2.1	General	944
6.5B.2.2	Spectrum emission mask	944
6.5B.2.4	Adjacent channel leakage ratio	944
6.5B.3	Spurious emission for NR-DC	944
6.5B.4	Transmit intermodulation for NR-DC	944
6.5C	Output RF spectrum emissions for SUL	944
6.5C.1	Occupied bandwidth for SUL	945
6.5C.2	Out of band emission for SUL	946
6.5C.2.1	General	946
6.5C.2.2	Spectrum emission mask for SUL	946
6.5C.2.3	Additional spectrum emission mask for SUL	950
6.5C.2.4	Adjacent channel leakage ratio for SUL	951
6.5C.2.4.1	NR ACLR for SUL	951
6.5C.2.4.2	UTRA ACLR for SUL	953
6.5C.3	Spurious emissions for SUL	954
6.5C.3.1	General spurious emissions for SUL	954
6.5C.3.2	Spurious emissions for UE co-existence for SUL	955
6.5C.3.3	Additional spurious emissions for SUL	957
6.5C.4	Transmit intermodulation for SUL	974
6.5D	Output RF spectrum emissions for UL MIMO	976
6.5D.1	Occupied bandwidth for UL MIMO	976
6.5D.1_1	Void	978
6.5D.2	Out of band emission for UL MIMO	978
6.5D.2.1	General	978
6.5D.2.2	Spectrum emission mask for UL MIMO	978
6.5D.2.3	Additional spectrum emission mask for UL MIMO	984
6.5D.2.4	Adjacent channel leakage ratio for UL MIMO	989
6.5D.2.4.1	NR ACLR for UL MIMO	989
6.5D.2.4.2	UTRA ACLR for UL MIMO	991
6.5D.2_1	Void	995
6.5D.3	Spurious emissions for UL MIMO	995
6.5D.3.1	General spurious emissions for UL MIMO	995
6.5D.3.2	Spurious emissions for UE co-existence for UL MIMO	997
6.5D.3.3	Additional spurious emissions for UL MIMO	999
6.5D.3_1	Spurious emissions for UL MIMO (Rel-16 onward)	1005
6.5D.3_1.1	General spurious emissions for UL MIMO (Rel-16 onward)	1005
6.5D.3_1.2	Spurious emission for UE co-existence for UL MIMO (Rel-16 onward)	1007
6.5D.3_1.3	Additional spurious emissions for UL MIMO (Rel-16 onward)	1008
6.5D.4	Transmit intermodulation for UL MIMO	1010
6.5E	Output RF spectrum emissions for V2X	1012
6.5E.1	Occupied bandwidth for V2X	1012
6.5E.2	Out of band emission for V2X	1012
6.5E.2.1	General	1012
6.5E.2.2	Spectrum emission mask for V2X	1012
6.5E.2.2.1	Spectrum emission mask for V2X / non-concurrent operation	1012
6.5E.2.2.1D	Spectrum emission mask for V2X / non-concurrent operation / SL-MIMO	1017
6.5E.2.3	Additional Spectrum emission mask for V2X	1020
6.5E.2.3.1	Additional Spectrum emission mask for V2X / non-concurrent operation	1020
6.5E.2.3.1D	Additional Spectrum emission mask for V2X / non-concurrent operation / SL-MIMO	1023
6.5E.2.4	Adjacent channel leakage ratio for V2X	1025
6.5E.2.4.1	Adjacent channel leakage ratio for V2X / non-concurrent operation	1025
6.5E.2.4.1D	Adjacent channel leakage ratio for V2X / non-concurrent operation / SL-MIMO	1027
6.5E.3	Spurious emissions for V2X	1029
6.5E.3.1	General spurious emissions for V2X	1029
6.5E.3.2	Spurious emissions for UE co-existence for V2X	1029
6.5E.3.2.1	Spurious emissions for UE co-existence for V2X / non-concurrent operation	1029
6.5E.3.2.1D	Spurious emissions for UE co-existence for V2X / non-concurrent operation / SL-MIMO	1031
6.5E.3.3	Additional spurious emissions requirements for V2X	1032
6.5E.3.3.1	Additional spurious emissions requirements for V2X / non-concurrent operation	1032
6.5F	Output RF spectrum emissions for shared spectrum channel access	1034
6.5F.1	Occupied bandwidth for shared spectrum channel access	1034
6.5F.2	Out of band emission for shared spectrum channel access	1034
6.5F.2.1	General	1034
6.5F.2.2	Spectrum emission mask for operation with shared spectrum channel access	1034
6.5F.2.4	Adjacent channel leakage ratio for operation with shared spectrum channel access	1038
6.5F.2.4.1	Shared spectrum channel access ACLR	1038
6.5F.3	Spurious emissions for shared spectrum channel access	1040
6.5F.3.1	General spurious emissions	1040
6.5F.3.2	Spurious emissions for UE co-existence	1042
6.5G	1042
6.5G.1	1042
6.5G.2	1042
6.5G.2.1	1042
6.5G.2.2	1042
6.5G.2.3	Adjacent channel leakage ratio for Tx Diversity	1042
6.5G.2.3.1	NR ACLR for Tx Diversity	1042
7	Receiver characteristics	1046
7.1	General	1046
7.1A	General	1047
7.1I	General	1047
7.2	Diversity characteristics	1047
7.3	Reference sensitivity	1047
7.3.1	General	1047
7.3.2	Reference sensitivity power level	1047
7.3.3	ΔRIB,c	1077
7.3A	Reference sensitivity for CA	1077
7.3A.0	Minimum conformance requirements	1077
7.3A.0.1	General	1077
7.3A.0.2	Reference sensitivity power level for CA	1077
7.3A.0.2.1	Reference sensitivity power level for Intra-band contiguous CA	1077
7.3A.0.2.2	Reference sensitivity power level for Intra-band non-contiguous CA	1077
7.3A.0.2.3	Reference sensitivity power level for Inter-band CA	1078
7.3A.0.2.4	Reference sensitivity power level for SDL bands	1078
7.3A.0.3	ΔRIB,c for CA	1081
7.3A.0.3.1	General	1081
7.3A.0.3.2	ΔRIB,c for Inter-band CA	1081
7.3A.0.4	Reference sensitivity exceptions due to UL harmonic interference for CA	1083
7.3A.0.5	Reference sensitivity exceptions due to intermodulation interference due to 2UL CA	1087
7.3A.0.6	Reference sensitivity exceptions due to cross band isolation for CA	1102
7.3A.1	Reference sensitivity power level for 2DL CA without exception	1104
7.3A.1_1	Reference sensitivity power level for 2DL CA exceptions	1111
7.3A.2	Reference sensitivity power level for 3DL CA	1127
7.3A.3	Reference sensitivity power level for 4DL CA	1132
7.3A.4	Reference sensitivity power level for 5DL CA	1137
7.3B	Void	1138
7.3C	Reference sensitivity for SUL	1138
7.3C.0	Minimum conformance requirements	1138
7.3C.0.1	General	1138
7.3C.0.2	Minimum conformance requirements for Reference sensitivity power level	1138
7.3C.0.3	ΔRIB,c for SUL	1140
7.3C.1	General	1141
7.3C.2	Reference sensitivity power level for SUL	1141
7.3C.3	Reference sensitivity power level for SUL (3CC)	1154
7.3D	Reference sensitivity for UL MIMO	1154
7.3D.1	General	1154
7.3D.2	Reference sensitivity power level for UL MIMO	1155
7.3E	Reference sensitivity for V2X	1156
7.3E.1	General	1156
7.3E.2	Reference sensitivity for V2X / non-concurrent operation	1156
7.3F	Reference sensitivity for shared spectrum channel access	1159
7.3F.1	General	1159
7.3F.2	Reference sensitivity power level	1159
7.3F.3	ΔRIB,c	1163
7.3I	Reference sensitivity for RedCap	1164
7.3I.1	General	1164
7.3I.2	Reference sensitivity power level	1164
7.4	Maximum input level	1189
7.4A	Maximum input level for CA	1191
7.4A.0	Minimum conformance requirements	1191
7.4A.0.1	Maximum input level for Intra-band contiguous CA	1191
7.4A.0.2	Maximum input level for Intra-band non-contiguous CA	1192
7.4A.0.3	Maximum input level for Inter-band CA	1192
7.4A.1	Maximum input level for CA (2DL CA)	1192
7.4A.2	Maximum input level for CA (3DL CA)	1196
7.4A.3	Maximum input level for CA (4DL CA)	1200
7.4D	Maximum input level for UL MIMO	1205
7.5	Adjacent channel selectivity	1207
7.5A	Adjacent channel selectivity for CA	1214
7.5A.0	Minimum conformance requirements	1214
7.5A.0.1	Adjacent channel selectivity for Intra-band contiguous CA	1214
7.5A.0.2	Adjacent channel selectivity Intra-band non-contiguous CA	1216
7.5A.0.3	Adjacent channel selectivity Inter-band CA	1217
7.5A.1	Adjacent channel selectivity for CA (2DL CA)	1217
7.5A.2	Adjacent channel selectivity for 3DL CA	1232
7.5A.3	Adjacent channel selectivity for 4DL CA	1241
7.5D	Adjacent channel selectivity for UL MIMO	1250
7.5F	Adjacent channel selectivity	1252
7.5F.1	Adjacent channel selectivity for shared spectrum channel access	1252
7.6	Blocking characteristics	1254
7.6.1	General	1254
7.6.2	In-band blocking	1255
7.6.3	Out-of-band blocking	1260
7.6.4	Narrow band blocking	1266
7.6A	Blocking characteristics for CA	1269
7.6A.1	General	1269
7.6A.2	Inband blocking for CA	1269
7.6A.2.0	Minimum requirements	1269
7.6A.2.0.1	In-band blocking for Intra-band contiguous CA	1269
7.6A.2.0.2	In-band blocking for Intra-band non-contiguous CA	1271
7.6A.2.0.3	In-band blocking for Inter-band CA	1271
7.6A.2.1	In-band blocking for CA (2DL CA)	1272
7.6A.2.2	In-band Blocking for CA (3DL CA)	1280
7.6A.2.3	In-band Blocking for CA (4DL CA)	1288
7.6A.3	Out-of-band blocking for CA	1296
7.6A.3.0	Minimum conformance requirements	1296
7.6A.3.0.1	Out-of-band blocking for Intra-band contiguous CA	1296
7.6A.3.0.2	Out-of-band blocking for Intra-band non-contiguous CA	1297
7.6A.3.0.3	Out-of-band blocking for Inter-band CA	1297
7.6A.3.1	Out-of-band blocking for CA (2DL CA)	1298
7.6A.3.2	Out-of-band blocking for CA (3DL CA)	1306
7.6A.3.3	Out-of-band blocking for CA (4DL CA)	1313
7.6A.4	Narrow band blocking for CA	1318
7.6A.4.0	Minimum conformance requirements	1318
7.6A.4.0.1	Narrow band blocking for Intra-band contiguous CA	1318
7.6A.4.0.2	Narrow band blocking for Intra-band non-contiguous CA	1318
7.6A.4.0.3	Narrow band blocking for Inter-band CA	1319
7.6A.4.1	Narrow band blocking for CA (2DL CA)	1319
7.6A.4.2	Narrow band blocking for CA (3DL CA)	1324
7.6A.4.3	Narrow band blocking for CA (4DL CA)	1326
7.6C	Blocking characteristics for SUL	1329
7.6C.1	General	1329
7.6C.2	In-band blocking for SUL	1329
7.6C.2_1	Inband Blocking for SUL with DL CA	1331
7.6C.2_1.1	Inband Blocking for SUL with 2 DL CA	1331
7.6C.3	Out-of-band blocking for SUL	1334
7.6C.3_1	Out-of-band blocking for SUL with DL CA	1336
7.6C.3_1.1	Out-of-band Blocking for SUL with 2 DL CA	1336
7.6D	Blocking characteristics for UL MIMO	1340
7.6D.1	General	1340
7.6D.2	In-band blocking for UL MIMO	1340
7.6D.3	Out-of-band blocking for UL MIMO	1342
7.6D.4	Narrow band blocking for UL MIMO	1343
7.6E	Blocking characteristics for V2X	1344
7.6E.1	General	1344
7.6E.2	In-band blocking for V2X	1345
7.6E.2.0	Minimum conformance requirements	1345
7.6E.2.1	In-band blocking for V2X / non-concurrent operation	1345
7.6E.2.2	In-band blocking for V2X / con-current operation	1345
7.6E.3	Out-of-band blocking for V2X	1346
7.6E.3.0	Minimum conformance requirements	1346
7.6E.3.1	Out-of-band blocking for V2X / non-concurrent operation	1346
7.6E.3.2	Out-of-band blocking for V2X / con-current operation	1346
7.6F	Blocking characteristics for shared spectrum channel access	1346
7.6F.1	General	1346
7.6F.2	In-band blocking for shared spectrum channel access	1347
7.7	Spurious response	1350
7.7A	Spurious response for CA	1352
7.7A.0	Minimum conformance requirements	1352
7.7A.0.1	Minimum conformance requirements for intra-band contiguous CA	1352
7.7A.0.2	Void	1352
7.7A.0.3	Minimum conformance requirements for inter-band CA	1352
7.7A.0.4	Minimum conformance requirements for intra-band non-contiguous CA	1353
7.7A.1	Spurious response for CA (2DL CA)	1353
7.7A.2	Spurious response for 3DL CA	1354
7.7A.3	Spurious response for 4DL CA	1355
7.7D	Spurious response for UL MIMO	1356
7.7E	Spurious response for V2X	1357
7.7E.0	Minimum conformance requirements	1357
7.7E.1	Spurious response for V2X / non-concurrent operation	1358
7.7E.2	Spurious response for V2X / con-current operation	1358
7.8	Intermodulation characteristics	1358
7.8.1	General	1358
7.8.2	Wide band Intermodulation	1358
7.8A	Intermodulation characteristics for CA	1363
7.8A.1	General	1363
7.8A.2	Wide band Intermodulation for CA	1363
7.8A.2.0	Minimum conformance requirements	1363
7.8A.2.0.1	Wide band Intermodulation for Intra-band contiguous CA	1363
7.8A.2.0.2	Wide band intermodulation for Intra-band non-contiguous CA	1364
7.8A.2.0.3	Wide band Intermodulation for Inter-band CA	1364
7.8A.2.1	Wide band Intermodulation for CA (2DL CA)	1365
7.8A.2.2	Wide band Intermodulation for CA (3DL CA)	1371
7.8A.2.2.5.2	Wide band intermodulation for Inter-band CA	1375
7.8A.2.3	Wide band Intermodulation for CA (4DL CA)	1376
7.8A.2.3.5.1	Wide band intermodulation for Inter-band CA	1378
7.8D	Intermodulation characteristics for UL MIMO	1380
7.8D.1	General	1380
7.8D.2	Wide band Intermodulation for UL MIMO	1380
7.8E	Intermodulation characteristics for V2X	1382
7.8E.1	General	1382
7.8E.2	Wide band Intermodulation for V2X	1382
7.8E.2.0	Minimum conformance requirements	1382
7.8E.2.1	Wide band Intermodulation for V2X / non-concurrent operation	1382
7.8E.2.2	Wide band Intermodulation for V2X / con-current operation	1382
7.9	Spurious emissions	1382
7.9A	Spurious emissions for CA	1385
7.9A.0	Minimum conformance requirements	1385
7.9A.1	Spurious emissions for CA (2DL CA)	1385
Annex A (normative):	Measurement channels	1387
A.1	General	1387
A.2	UL reference measurement channels	1387
A.2.1	General	1387
A.2.2	Reference measurement channels for FDD	1388
A.2.2.1	DFT-s-OFDM Pi/2-BPSK	1388
A.2.2.2	DFT-s-OFDM QPSK	1389
A.2.2.3	DFT-s-OFDM 16QAM	1390
A.2.2.4	DFT-s-OFDM 64QAM	1392
A.2.2.5	DFT-s-OFDM 256QAM	1393
A.2.2.6	CP-OFDM QPSK	1395
A.2.2.7	CP-OFDM 16QAM	1397
A.2.2.8	CP-OFDM 64QAM	1399
A.2.2.9	CP-OFDM 256QAM	1400
A.2.3	Reference measurement channels for TDD	1403
A.2.3.1	DFT-s-OFDM Pi/2-BPSK	1403
A.2.3.2	DFT-s-OFDM QPSK	1403
A.2.3.3	DFT-s-OFDM 16QAM	1403
A.2.3.4	DFT-s-OFDM 64QAM	1403
A.2.3.5	DFT-s-OFDM 256QAM	1403
A.2.3.6	CP-OFDM QPSK	1403
A.2.3.7	CP-OFDM 16QAM	1403
A.2.3.8	CP-OFDM 64QAM	1403
A.2.3.9	CP-OFDM 256QAM	1403
A.3	DL reference measurement channels	1403
A.3.1	General	1403
A.3.2	DL reference measurement channels for FDD	1404
A.3.2.1	General	1404
A.3.2.2	FRC for receiver requirements for QPSK	1405
A.3.2.3	FRC for maximum input level for 64QAM	1408
A.3.2.4	FRC for maximum input level for 256 QAM	1411
A.3.3	DL reference measurement channels for TDD	1414
A.3.3.1	General	1414
A.3.3.2	FRC for receiver requirements for QPSK	1415
A.3.3.3	FRC for maximum input level for 64QAM	1418
A.3.3.4	FRC for maximum input level for 256 QAM	1421
A.4	CSI reference measurement channels	1424
A.5	OFDMA Channel Noise Generator (OCNG)	1424
A.5.1	OCNG Patterns for FDD	1424
A.5.1.1	OCNG FDD pattern 1: Generic OCNG FDD Pattern for all unused REs	1424
A.5.2	OCNG Patterns for TDD	1424
A.5.2.1	OCNG TDD pattern 1: Generic OCNG TDD Pattern for all unused REs	1424
A.6	1425
A.7	V2X reference measurement channels	1425
A.7.1	General	1425
A.7.2	FRC for V2X receiver requirements for QPSK	1425
A.7.3	FRC for maximum input level for 64QAM	1427
A.7.4	FRC for maximum input level for 256QAM	1428
A.7.5	FRC for transmitter requirements	1430
Annex B (normative):	Propagation Conditions	1434
B.0	No interference	1434
Annex C (normative):	Downlink physical channels	1434
C.0	Downlink signal levels	1434
C.1	General	1435
C.2	Setup	1435
C.3	Connection	1436
C.3.0	Measurement of Transmitter Characteristics	1436
C.3.1	Measurement of Receiver Characteristics	1437
Annex D (normative):	Characteristics of the Interfering Signal	1437
D.1	General	1437
D.2	Interference signals	1438
Annex E (normative):	Global In-Channel TX-Test	1438
E.1	General	1439
E.2	Signals and results	1439
E.2.1	Basic principle	1439
E.2.2	Output signal of the TX under test	1439
E.2.3	Reference signal	1439
E.2.4	Measurement results	1440
E.2.5	Measurement points	1440
E.3	Signal processing	1440
E.3.1	Pre FFT minimization process	1440
E.3.2	Timing of the FFT window	1441
E.3.3	Post FFT equalisation	1441
E.4	Derivation of the results	1443
E.4.1	EVM	1443
E.4.2	Averaged EVM	1443
E.4.3	In-band emissions measurement	1444
E.4.4	EVM equalizer	1446
E.4.4.1	EVM equalizer spectrum flatness	1446
E.4.4.2	EVM equalizer spectral shaping filter	1447
E.4.5	Frequency error and Carrier leakage	1447
E.4.6	EVM of Demodulation reference symbols (EVMDMRS)	1447
E.4.6.1	1st average for EVM DMRS	1448
E.4.6.2	Final average for EVM DMRS	1448
E.4.7	Modified signal under test	1448
E.5	EVM and inband emissions for PUCCH	1451
E.5.1	Basic principle	1451
E.5.2	Output signal of the TX under test	1451
E.5.3	Reference signal	1451
E.5.4	Measurement results	1451
E.5.5	Measurement points	1451
E.5.6	Pre FFT minimization process	1452
E.5.7	Timing of the FFT window	1452
E.5.8	Post FFT equalisation	1452
E.5.9	Derivation of the results	1453
E.5.9.1	EVMPUCCH	1453
E.5.9.2	Averaged EVMPUCCH	1453
E.5.9.3	In-band emissions measurement	1454
E.6	EVM for PRACH	1455
E.6.1	Basic principle	1455
E.6.2	Output signal of the TX under test	1455
E.6.3	Reference signal	1455
E.6.4	Measurement results	1455
E.6.5	Measurement points	1455
E.6.6	Pre FFT minimization process	1456
E.6.7	Timing of the FFT window	1456
E.6.8	Post FFT equalisation	1457
E.6.9	Derivation of the results	1457
E.6.9.1	EVMPRACH	1457
E.6.9.2	Averaged EVMPRACH	1458
Annex F (normative):	Measurement uncertainties and Test Tolerances	1458
F.1	Acceptable uncertainty of Test System (normative)	1458
F.1.1	Measurement of test environments	1458
F.1.2	Measurement of transmitter	1460
F.1.3	Measurement of receiver	1470
F.2	Interpretation of measurement results (normative)	1474
F.3	Test Tolerance and Derivation of Test Requirements (informative)	1475
F.3.1	Measurement of test environments	1475
F.3.2	Measurement of transmitter	1476
F.3.3	Measurement of receiver	1485
F.4	Uplink power window	1488
F.4.1	Introduction	1488
F.4.2	Setting the power window above a requirement	1488
F.4.2.1	NR FR1	1488
F.4.3	Setting the power window below a requirement	1488
F.4.3.1	NR FR1	1488
F.4.4	Setting the power window centred on a target value	1488
F.4.4.1	NR FR1	1488
Annex G (normative):	Uplink Physical Channels	1488
G.0	Uplink Signal Levels	1488
G.1	General	1489
G.2	Set-up	1491
G.3	Connection	1491
G.3.0	Measurement of Transmitter Characteristics	1491
G.3.1	Measurement of Receiver Characteristics	1491
G.3.2	Measurement of Performance Requirements	1491
Annex H (normative):	Statistical Testing	1493
H.1	General	1493
H.2	Statistical testing of receiver characteristics	1493
H.2.1	General	1493
H.2.2	Mapping throughput to error ratio	1493
H.2.3	Design of the test	1494
H.2.4	Numerical definition of the pass fail limits	1495
H.2.5	Pass fail decision rules	1496
H.2.6	Theory to derive the pass fail limits (Informative)	1496
H.2.6.1	Numerical definition of the pass-fail limits	1496
H.2.6.2	Simulation to derive the pass-fail limits for testing 95% throughput	1497
H.2A	Statistical testing of receiver characteristics with CA	1498
H.2A.1	General	1498
H.2A.2	Mapping throughput to error ratio	1498
H.2A.3	Design of the test	1498
H.2A.4	Pass fail decision rules	1498
Annex I (informative):	Change history	1499


3GPP
image2.png
=

A GLOBAL INITIATIVE




image1.jpeg
s




